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(54) DEVICE FOR DISCRIMINATING BETWEEN TRUE AND FALSE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy in 
discriminating between true and false medium such as 
a bill. 

SOLUTION: A CCD sensor 2 reads out an image of a 
medium as a genuine bill by utilizing the transmitted 
light, and a watermark area extracting process unit 9 
extracts a pattern of a watermark area from the 
image data, and a NN processing unit 10 eliminates 
the influence of the non-linear fade of the extracted 
pattern data, and a genuineness discrimination unit 12 
discriminates the genuineness. 
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c 19*1 2 ] m<dm& i> jwpw 3 nfc jt©jaw**» 6 a 

U ^©^©j^Uiffifc^-^fciSrtPO©^©^^ 10 
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« o * c i i r sttttJMMBM&s. 
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-3T^§-r4C£&tJ:->-C, *IHIK:4*5*5 

tfJ|UJ@r«, *IUE*tt;ifc<5fi;<7^-* SHOOTS 

ffl^H-CW. ?#S8:S L//c#iJgiJ^ 5 ^ Office J: -C"Wffl 
^©fcH^filSrx^xu 

g. 

■em&u. a^h> *PaiJisu c m^Ji©^-rn©Am* 

[19*17] «MGS4«:*ji,»"C. 

» h©ffi^J(Cj:0«SiJ-r4<J:^CcOfcCi^^<i:-r4 

[19*18] 89*15 Kfc^T. 

h7-**S-£n?S«:. tH^)@©ttl^^ ; &^»it.r 
i£M©^:#«.^tt©li^c, ^©i^©^li-'^-> ; £ 

T 4«*X^S^fJ^S. 
[19*19] S9*12X»339*5I3{C*J^"C. 

4 J; ^ CC u c £ £1#<a <b f 4^(*fi^iS«i]Sg. 
[19*110] »*92Xttl9*!3Jc*5«,»-c. 

W. •€-©*T-^uscc- J .-7;i'^ v h y-i'^Of 

it r jt**aao-r 4 j: 5 tc u c t ztm ttz> m&m 

[19*111] S9*12X«S9*13(C*$^-C. 

^^-•5ju*f h7-d'-c©««iai»©AtB^reS[*. 
£-r4${*xeyou£sg. 

[19*112] s9*^2X«s9*13{c*jC»-C > 

gij^#g5rfflx/cc:ci:>s:^s!t£f4 ®»n<&m.%mm^ 

[19*1 1 3 ] «#*»«bfca«#**#0-CHK* 
© -< y - ?rK^BX 4 > - Is it t , 
C © W ^ - V> 4z >f *sg!*lRo 1cfflfr<D 4 J -Vfrhft 

iirieSA^ urn®?-* ©#»;< $-> ; &A^7 s -^<!:-r 
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rsci-e. x«^iJ&*©*K<*®X*£ffirorsxft 
aam t * fix. tc c t t r i> m&Afemsms.. 

© ■< * - v % mn-WL z a * - v> -fe > -y- 1 . 

c © w ^ - y -fe >if a*§t*iR o &$<*© -< y - v> tfth m 

tf>u®M<D>( jt -it&mmLxmfr urn*?- zzma 

iuf B2*> 0 (S& -f - £ ©#»■"■ $ - > 5: . n $ fc tdtff * 

?h c t x. n®m%m$.<Dm#<DMtezmm-rz&8> 

© ^ - ^ *st*ax s w ^ - t>-fe i . 
frl,mt&<D4*-V>&WMLxmfrLmk'f-Z*Mth 20 

»■=•»- ^1/* » h 7-*©tH#±*5-T;*fB£*Jt«! 30 
TSCit, Xti^V&*©JBf*©Xft«raQr sx<& 

©-y y -i>zm&mz J* -it-t . 

TiCiT, X»SIJ5iJ*t«l©$Sf*©Xft*l6BiJT 
[000 1 ] 

KlMTr-2.t©-C. #«:«6^^©^{*4CEn»)U/cia^5?© 50 
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[0 00 2] 

S. H3 0Btte*©«*KflMliSB*ai©»ja*^-r^n. 
?*H-C*4. C©Jg#XflME8!l£fi5 0 0«. BOH* 
»TS)5MP ©^©EPS^ $-><D<< *-V>*n 
h&Z>4 J-V^fflMS 0 <fc. pJ^Kofciffift^-* © 
lBR*fll^bl/. *C*6«f»P©aa»0;<*->*» 

5 1i. ^S^r*iJSiJ-r^^a*iJSiJg)55 2 i, 

mas 5 o ic £ o x m&WL 6 n/cai^- $ cc*f o r x > 

■^a - ^S^tf 5 x >^ a - 7"^Sgl5 5 3 i, MMS 
©*Sm^S^x >-< a - ?«at$*9«*e£ftfc3aJBr 

[000 3]^(C, SE3S©*5^3a»ffiSH«iS*SiH^T 

h-c$>.s»„ mzvmmM&mm&sooxte, 4*- 
v&smz o**tt(HFP©EniBi-f >-s^ffi*^w«ca 
$ - > £ 0 x iM^ft u ti *3 '-iLh.xmm.f- $ 
tvmi, ( s 5 0 > . f?®fflsiJ5 1 ifiqmirtc&m?- 

^-^^ttWf-SiitK: (S'5 1) , _^a^iJgP5 

2 ^i®^^- ^ *i h&m ^isis u r * 2>m.M%m&w. ^ 

X&mZ&JZl; (S5 2) . x>^a-7**aS§155 3 *i 

^-©sftffi p ©* f- =r >j ^sjgi r zmmf- * tmm 

if-JfilrttKL/tfOAfn'J^L (S5 
3) . X»«K««5 4*«lW«ffll©*S*^«^i>'<n 

- *aai©«i»**6^WK: «K b x ti f =f y tc^t-r 5 X 

»*fla9-T4 (S54) s 

[0004] #cc mrieH-r^ii^iftBj-rs. H3 21m 
nmcoviwmx. isis ( 1 ) KiiftS?©*Rft?-M-y (m 
^t=-$) ir»^. (2) tct&mjj-isnmftjmit 
m. (3) «:a*>b««©«iim«©«ja:*7nr. 

[0 00 5] Sfc. fJiEx^a-7'^B. -r^-t^ 

§n?gf55 0 ic£-z,xmj*mt>titc\m®7- $©rt^u^ 

(DWffl'* ^->©W^-i> ^^^SX -p r SX?# L/ci®^© 

iSs.7=-n^^$tkLx$ > i>mm.7 : -^<DTmt±m 
(DwicA^x^zfrmfr&mwit ztamx&z. c©x 

^©iEMtt^ffiiiE ? tiX «, » i^Jls* 5. 
[0 00 6] 

[$6?8#fe&i/<fc i 5<!:-r-&8iis] u*>u^^e>±jSL<rc 

e£3fc©t$5Br«. SiS7t;?rfiJfflU-CiffiK©En)5'J-f^-> ; 

mr*5Jl^x>^n-7-«ia^?T^-Cttt?W© 
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[0007] -t^*d^. B5«ast?«. gi^axofciii®!^ 

tt. ««F©«f«"C**a*>0««*BM|-rslB«:. 

©j§#>LS&#©r*m. g*>u©<4g-fn, x«. 2*»o 

x m& l * - > mmx l s ^ c t &$> z . 
[0008] htctfi-ox. 'ft&oimn&mwmsv 

.£©— o "C $> & 3g*> U £ - > ©^ja^^T * -3 

fc. **w«coj:^aiiiwi*»i*r4i*»ai-r 
4. 

[0 00 9 ] 

imfc&ite «» ©usp^ik o » * . k^©«bj u -c t, > 4 
6 o 5fta*» l ©bust 1 - * (Dimmwi a 

j£±©!f#ffi£-r.5„ cftccfcO. ^©Jr^Kii^n 

iyicMuxm^M^n^. t(Dmt}mmx$>i>m^Lm 

fSSLOm^X, Sj^A#->©2|3JJ5IJ=Ht5 C £#-Ci*4 

IBWflEfctf 5 C <£ *s-C# -5 «fc 5 CC ft 4. 
[0010] 

* - ><@ * ©•?- * ©neaf «© Jt$s*-r 4 es*©^itw 
^ij^-cbt 1 - *©— sutc^*^© ^ *a*#£4ir 
c»4J«^-^. x&cx^zmstcmitcmwi&vxu* 

^©CCttl,. fc£©IE«^*->£SmL.Tt±tSftSI!3iJ 
£fl*6T*4<!:U5#«£«l/-CC>4. 
[0 0 1 1 ] g/c. NNJ2— J»©S»^(»tC«o-Ct»S 
^©^IS<&£«0TC>4^&K;tfl<T. 
aiB*#«JB«C*H»3-«±4C «g©igt,»#Si 
t&#®#t#<E>tt4. «T«:. NN©^-*->i2ia{C*5W 

* w.**fi£*©iS^sst©#^ <t tfc& u r itt^-r 4. 

[ 0 0 1 2 ] 0 1 4 « 2 $ - >2gfffltC*jW £S£3fc 
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©*T-n' , ;^5H©lftB^0'C*4. C©StC*b/c^#% 
X. «E«*Yi-r4 2^7C^'i'->¥®«:, mffkUtcJ: 

LTl>4«£*#;i 4 fifc*©^ 
ti-W#ffi tC «fc ■& iBBfc#fSf T? * f - =f >) A ©' < ^ - > ©^-^ 
««**fflW-T4*i^«:»4. Xffi«A (x = A) . B 
(x = B) RO'YJ^fflC (y = C). D(y = D)©^ 

Tttl*>. 

10 [0 0 13] b*l/W^COi'J7rtiCB, 

*o -0.&L tci*z ->&c nccti^-r 4 ) fc 

0. C0fSttt3O0»f3'^*^*f3''JA© 
->©**JBB©iHl»rfflUr4 C i(2^F5Jfg-C$, 
4o C©Ct«, *f3'JB, *f-^'JCO^$->© 
^7ft«H!( ; Srl4l±l-r41S^^I^«-C*2>. 
[0 0 1 4 ] 0 1 5WNN*jpJ«0fc*-f =f y»*©tt 
Bja-C*4 0 C©atc^UfcJ:e>tcNN*^JfllL/clS 

20 >;b. iJ?-3')CZ#WBmWtlsX&g&8MftX'ft 

y A©**i«{ciaa^8t-r 4 c i*^-c^ 4= 

[0015] «±©»&a»6. 357 ^=fUIB©{l«*Jifi« 

* 4. #s«t©j&tt{c*jw zmfoomtp bmmom 
sOKfc^rfe. c©jg^usi^#ccj:c:ng< . ffig 
rn-?>js§©«6o# h^^tctb. se*©*ffi-c{2. 

30 C ft L«^©^- * - *=>l^»©*feili8iJ?:fiS 

^^•c^-ri>4 0 

[0016] — N N«-e©*i«*^# < &Stfl> 

gs a n««js-r 4^ - v h < ft 4 1 f/m&irs&S: 
u &l u& zmwoiikfr uimit— mmtzimtib— spec 

L3tP«l>6n&t»©-CNN©«««/jNS < -C^r*. 
40 B#pat^< -c^t?©-cv7 F^iT©^7?*tt£;plfi6-c* 

[0017] JKIC. N N ig^©StitBt)#^©X»SSSU 

(C. NNBn ^tc©^' ^ - >ffiBB*> 6S«©Af^';S 

*#»ffi^ifil#^fiJm^ ; &2^-r4C«!:«:^x 

4i. mmftism&uB!t$a<Dm-&x$>z<Dicms. ^# 
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s. 

[0018] COiRSSSKi. iE«{tE*ffi*m»-CiB 

[ooi9] f ; -^«*'^^^ : f»j«:ia<H$n. mip<DD 

p. NN#-«&t«fc-2>-£ft#Dn©*§^ > Dp>Dn©53 
«**fiRS[l/, Se-o-C, n^7£/ff ->2SIH«:*5W*X# 

nxssa«- < v P ) #v P = 

Dp" . R*«CNN#tt©Jt#JK2gSW (Vn) #V n 
= Dn" -CP&iStiibVtttZ. 
[0 02 0] -T«t*>%. JKSSSte^jEMftgggffil© n 

On StiCStbMbr* <«:•). NN2^£9«I*M*D 20 
f»g#ft5f5{Cit^TDp n /Dn' <g[S]±T SCi*^ 

[0 02 11117 t2«&^&£jEatt£IBffi<DHffi 

S2g*SGC*t LtNNKiS jR^S^'hS UCi^U 
ft. MHOttftiKtiMMHtK&L-C. tfnre 

rati*! cmcj:oc©%Hg*i^^nstoT?« 30 
act*. *rc. ®.m<Dn&<Dm$m. m.mzmmz-ex& 

©£T£,, 

9 1 ©SUSOJfc® 

0KJS1 ©^©^©tJJJ&^-r^a 
0. EI2«j8/hSffl^^©3iBJiat?*4. 
[0 0 22] C ©|Rf*J(aS8iJ8B 100B, iS.tm'M 
^--^hli, CCDt^2i, A/D^gSgJ53i. 

a • immmi t . y 7 r u>^^gB8 <t. a*> u 40 
#tsiAflsi 1 i, xmowi 2t. M&mnf-z&t 

[0 0 2 3] BJiesSISSSig^- 7 I- 1 (J, 02 iCnk-T <fc 
LED 1 4©#STS:&£lft?fcXCCfia8lL-rt:<!:£© 
jgj&fcSrU^Xl 5«:«t-3-CiB|/jN3-a-rCCD-fe>-y-2 

•9-2 «. ^/hSia^JS«:«l:or^$n/cSia^>- 
y^r^ny-o-^7 J -a»<!: L--C7tmS!gS-r'2>. C© 
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?n. A/D^gSSB3«CtH^?sn-5. 
[0 0 2 4] A/D^»SiJ3«. 2ja-<^-^©T±a 
y y - i> * £ ■< i? 2 ^ - ^t 1 - * 

^SSj—ZiCttLX&g.ffilE-r&tctb, mTfkLte^is*- 

BulS*lJtaJIs]8S5«. CCDH2>-^2**lJQl-rS 
ff-Sf T 1 . A/DSSH8S3 ttBWrSW^T 2 , X 7 
r>*'J4*W»T4fl#T3*tt*U. **ve*l©* 

[0 0 2 5] SufBfrrMIIg|56 «. mfga^ 57r^*'J4 

xttmstitt? 4 zzm&tiii,. IE 

• 3£ft«J3lJS5 7 tt. ^&|§:^ L-C*-5.'J7rU> 
[0 0 2 6 \W&VVr U>^^fflSP8tt. #9 • 7^ fa 

art es*> l- sansta wmssp 9 » . x^i)^^$ 
©*s*$©#afc f 1 - * 6 . «su § nfctt»©«K©a*> 

i, Tfflwr*. sotftAst. iffl/jNSia*^ 

[00 2 7 ] BUiEN 1 0 it, NN»If-$« 

ffli»-ca««WMaffi*jafrs. ft. Atu^M^£ur 
«. o. i (cissiri*aBSH»©i'y*'f k 
k^a^o. c©t§^*siSL/-ruiw-rs. frteNN^ 

S^-^t&lfigBl 1«. NNOI»a-, h^l 1 a 

JH Ibi. «SiJX7^^fill 1 c»ttt»T4. 4$ 
gfA7^-$B. S©iSA^UAiEnJSi|?nfc*©iffi 

S?^ e>S*^ L-cy-y=&cCD-fe>-y-2fcJ:-3 

0 r mn o /c«©m* o®^^- zfrhftfr o©x©# 
*Aj»->s:a*»o«i«affi«iaBis9«:j:-3raimofc 

«{C. -?-©K©«FS4^-*->?rA^O-CiffiS5©*«»?:E 

[0 02 8] ttieXMUlMS 12B. XftO»WiM>tK 
8¥©1#8i^ - $->3&JNNffiaSSl 0«:A^;3n/cti-^© 
a^Ii. *©KWF©«*^*->*NNjl!iaaiSl 0CCA 

«:i»±ffl«««:aa(i«**aMir4. mBexflMWdf*- 

1 0&CA#3ft/cig^©ffi;ft£^*fBtiLTfc<. fi^x 
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[0 02 9 ]^, NNAaaiwi o*fltesr*NN*» 

-*©*M«l^tt«»©IW*«0l»< C ijWoJtfittB 
»-C*ti«f5BBT?a)orfc<t:< , CCttt, A#». * 

(nn> tu «*«a«iL-cB*sti**t^aa« 10 

[0 0 3 0 ] miCte^XAtjm 1 0a«8 8 

h». *IM10bB50»«7Hl l Ul*il0 

2, 3, -*tfLT**. A^J110a<Dg 

©attf s -**0--ia>«B'CjEiBI<tU *<MESMbL 

;&TS. C©±*<Z>*HJil 0 b4A*ll 0a<D*£<£ 
«±»^"C*f}, ffl^O^Hffll Hi, 20 

A*JI 1 0 a(0±rcD^-=. v b (bfi^snri^o n« 
«C, tb^Jl 1 0 ciWII 1 0 b <D*S^fc£*S^-C£> 

[0 03 1 ] fcTBC HttWCC*D6*in>iNNHI»«: 

n N^mgB i o <D&m<DAmti<Dmi&7Zz^-r 0 
ft, f (x) «AUiAW»r*o. ccr«Affl» 

iUtJ/^ FMMcWBU f (x)=l/(l + 
exp(-x) ) <LT£o A*il 0 a t^fSM 1 0b« 

O, = f ( u ) 

li =X (Wn ■ Oi ) +0, ( i I i = 1. 2. 30 

N) 

Oi = f ( 1 1 ) 

O* : A^J® 1 0 a <D^ v b i CDtttt 

I 1 : tpfflm 1 0 b (Dsl^- v b j ^<DXJj 

Oi : ^HIJB 1 0 b <D3-~ v b j <Dtidt) 

W;, : A#Jf 1 0a©^-; h i £^Ptf]Ji 1 Ob^^- 

* h j i.COS^MS 

a , : ^PalJI 1 0 b (Di^- ? h j CDgSffl 

N : A^JS 1 0 sl<D^v b$k (CC(DW"C«N = 8 

8) 40 

<pmmi obittjAii o coto 

I 2< = £ (W2 M • 02, ) + 6 2, ( i = 1 . 
2. N2 ) 
02 1 = f ( I 2, ) 

12, : tt^B 1 0 c ©a- v b j ^<DAt) 
W2 n : *fffl/B 1 0 b(D^»; h i iffl^jjg 1 0 c(D^ 

02, : cf)(ZMI 1 0 b <D3-~ v b i <omjl 

6 2, : w^ji i o c <d=l~ v b j <omm 

02, : 1 0 c<Dzl~v b i (Dmt) 50 
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o£9, I^l(D^-yf-^^ A^Jf 10a©& 
i CCA^-T^i, A^Jt 1 0 a©Sa-^ h i 

[0 0 3 2] C^tB^fiiO, «\ A#» 1 0 a(D^~ * 
H i ±4i|H»l 0 b<D*~v b j iCDlfr&^SW^KS 

^u/ci^^snt, <prm 1 obo*^-; h 

j CCA^StiSCitC&S. l/c^ot ( #B<DS^- 
? M*£i&£r* *BJB 1 0-b<DS^ ^ h j 

tc«. a*hi o aos^^-y h i cD-en-enotti^ffl 

[0 0 3 3 ] ^-(DA^ffi 1 1 1 1 = X ( W, 1 • 

o, ) + e, rstH^ns. cct, s»* i = i . 2, 

N (=8 8) iUci^imi 01 tt*ffl 
H 1 0 b(D^-7 h j CD^fB-C^^o WaJi 1 0 

b©ftai?Fjm A*fllli *AtB»H»f 
(x) <C»-3C»TSE»'U WaBl 0 b j <D 

ffl^HIO, (hUtfflAilOcOSai^H, 2CCtH 

[0 0 3 4] CCtH i/if*^ FH*t«iUt 4 fti 

d = f < I , ) = 1/ ( 1 +exp(- I, ) ) 

( j = 1 , 2) WflBl 0 b<D^-^ h i itH^ 

S 1 0 c<D*~ v b j i<D^^SW2 M ^S"^Ci/cfi 

*^tw*s«csnr, mxm i o ccds^^- » b j «:a^ 

S-&r*4/c*. tB*»l 0 c©»ii9 h j (c«, * 
HJ1 1 0 b <D&3-~ v b i cD-e-n-^n^tH^ffio 2 , (D 
<«fP3&«A*ffl[ I 2 i iOTA^TSCiCca*. . 

[0 0 3 5 ] -^CDA^ffll 2, tt, 

I2 1 =1 (W2 H • 02, ) + 0 2, 

r#a$n^>o ccr, 2{Ji = i. 2. N2 ( = 

5 0) £Ltc±Z(Dt&m-C$>K). 6 2, ^110 c 
<Dzl^ y b j CD^fiir$>^o *Pa1Ji 1 0 b (O^^ 

-•v h j -Ctt, A^Jfil I 2 1 *AW*H»f (x) *C3 
^a»-CKHtL. W^?B 1 0 c<0=l-v b j 0DUi^fiiO2 

, t bxAfemnst i 2 cca^T^o 
[oo36iccm is#*z4 YM&zmmux, m 

02, = f (12, ) =1/(1 +exp(- 12,)) 

m^sn/cffi^H i o c©^«? h j ©a*ffi0 2 1 

>5o 0^0, ^^^^^02, «, KBB»{C<fc 
0 0-1 0*KUfc/j«<i: Ur»ffi3ntl^A:«), 01 
X5^^<B^0. 8iU/clS^, W^BlOcCD 
a-?H«, 2*«ibr^HS1*fc»^CCtt. W 
AlSlOcOfflWiO. 8tLh^o2COa^^O^)-2)li 
»0«cfic»»^cc«K#. i£CCtti*B 1 0 c<Dti&]& 
0. 8«±^o l©tti^)&J0*Sii«0tcifiC^»^«:tt 
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{ o o 3 7 ] ft. *7 a xm*mmmmiz> M&ms^ 

NN*iJJ5iJ^S?:^-r7a-? + - hT*.5 0 ST. fftt 
ffi&z.--; f- l iCCD-te>1>-2K:J:r>riffiffi<DSjS'C 

^-y^^ixo (sai). mmm&QicjLixmm 

Zft^tc (Sa 2. Sa3, Sa4)S, afel/Mttfll 
HMMI»9«:j:o-C33l*»Oflli«©«JOai>*m> (Sa 10 

5), *©at*>b««©aitt*ttuc.r. o~i©igg 

^gS^ff-^TNNffiagPl 0(CttlM5 (Sa6) . 
[0 0 3 8] -5-©^, ^©jS** LSfiflHi. N N^SSP 1 

oica^t. iB*f r -*©^f««B ( iaHw©»iii*a(*) 

i<»M«3ni, (Sa7) „ S-T. ±^t/fcJ:5 
tc. 0 a©S-Jt.-y hKillfe-r-^Aiffl^Sn 

*>t (Sa7©) . ±SCbfcJ:5«:itt^WK(carJ(,>fc 
i!W#»ai» FSSCtffoft. f©I8ttSWl 2*5* 
RSJI 1 0 b©&:2.- i. h(cttl^$n-5> (S a 7@) . * 
IHJBlOb-Cfc. ±i£Lfc<fc5ic. fi6fNI<cS--3l>ft: 20 

hstctffcti. *©«jhs*w2 3* a 

AI10c(OSa--;H, 2 4CW^$n^ ( S a 7 
(3» .'W^JJBl 0 c©-§;3.-* h 1 . 2-C5J. iiO/c 

(ctfton. -en-en o — 1 $-c<Dm&n&mm 1 2 ic 

£te*ftgtfl 3fc«iWU-C*4±jSLfcX^^^ffl^*# 
«Hl/r±i6Lft:J:9«:X»*ajJfl.O (Sa8) . WjkL 
J&:l>^SB«SE{c-€-©iE^^*S^Lr^^U-$«cS 
«*«fcrt-4. 30 
[0 03 9] Ofc*io-C. &ft£giJ3B 1 2 -C«. X^-i' 

[0 04 0] ia5aafia6w-e©a*»i/NN*s*^r 
70-ft-i-rM, c©a*»UNN^S«:«, 

tf. BP ('-<•;> ^T'a^dr-i ^3 > : S^jgejf ) 

mmrz. ^^^^©^©a^o^*-^ 

Ht<0S*L^f->4fflIb, S/h2*SM*»a 40 
fflH;l/<*->*K13C}fl>. mm&O. 0 8JWTK 

[oo4i] tr. ®msi&3-- v k 1 iccDt>f 
2(Ccfc-9-cK^©*ijBju-ct^-9->7 , ;ui urcaa-i' 

y-i?*S8*K0 (Sbl). ffi{im$l6lcJ:r>xmm 

Zftitc&K. (Sb2 S b 3 . S b 4 ) . Mfr \sffl$. 
*fiffi&S8B9(Cj:-ora*>L^iS©W9ffiL£m> (S 
b5). -€-©a*vt^©?SS*}ffitHbr. 0~l©?g 50 
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a3E**tfr>rNN«ifflWl OKHJ^j-r* (Sb6). 
C©B£. ±T©1f>7*;l'£SS#&t?$T\ St^iA/v/df 1 
-^4S^UW*'J(CftAl/Tte* (Sb7) . ^ 
■C©*Bf*-**R*iitJ*-C±IS«a*l!l»3jS-r (s 

b8)„ *<oa*>o«*ti. nn«s»io«: 

SWISS &?, NN©SJB©fiflB{fc*m» (Sb 
9) . A^JlBl OaCDSa--; h iti®^- Ztmtl S 

cctf^n. ^oiiesw i 2*nfra@ i o b©#^^- 
f Kctti^sn* (s b i o) . *raai o btt, ± 

v b minion. ««DanNftiiw 2 3 asm^n 1 0 c © 

Sa- 7 H, 2Ki±i^3n5 (Sb 1 1) . 
[0 042] 5fctC. ^©?g@tS*W2 3 tftkm^-Z t 

©*am*»*E**mu (s b 1 2 ) . -t^to^s 

-r-^fCOOTtT ^S-CS b 1 0~S b 1 3*mK>& 

^©ffie <fc 0 fc^S < &oTW>ftt>#y!S-eW:. S 
b 1 5 JC&T. 

[0 043 ] Ur . XjlM 1 0 a©#:x- i> h tc®^ 
f-^WAJn^i (Sb 1 5) . 
fcIIW>ftai7 hffKtfton. ^©IfSSWl 2« 
MiEffiAWl 2CC <: fc^,rffliE3nrcfPiJl 1 ObOga 

-•^ f-fcm^sns (sb 1 6) . tfjfaei obtt, 

SStitemw 2 3 ««iEfiiA W 23(CJ;-,r1«iE§nraj 

2«:tB^§n^> (S b 1 

7) . 

[0044] yac. -e©a»femw2 3 i^^.-^ <t 

©IRS-S^M^tfeW b. teil^ S b 2 0 IC&T ( S b 
18). C©£#. 3R8tl«KaE*i»fS©ffle J:»3fc 
/jN3<ftort^«£l^!!8-C«. S b 2 OOMliitK: 
ffimffiE$BM%'i : T5 (Sb 1 9) . ffiiEfilAW 
1 2 iffliEfflAW2 3 *©lfiE4I«^S&^ 

[0045] ft. r^rw^B^-f tcoortf 

Sb 1 6~Sb2 0?:ls0iIb. T^T©^B^^-> 
^7Lfc6M15;Sb 1 0KM*. Jbffifll 1 ©HJfe© 

jm<ottmm*mmmic *K^a* um^©^* 

to. S£3S©=fc ; 5K:x>'<a-^a5rtf*D!Cc<-cfe. «fc 

m&w.^tc-< * -isle*} uxmii&m.zm*. ^omtsm 
u«fJ^©*if e>*HWB 
w%^©i5W*l!(0i^^-r. a*>o^-^->©*<J^J ; & 

t, ^fttCCiSfRKOBBIAtnllg £ tt 0 . 4MB© Xft©fEJM 
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[0 04 6] Jff2©3S»JW&« 

tot, ±5BSri©IIJfi©JBS8-C«NN<D*H©A^;ffl 

fc*>(Dr£>£ 0 Wilt 8 b i t(DA/D^?|gf 

n = 8©0-2 5 6ST©«H"C*BS-rsc 10 

* ^t^e, ccosmst^s^s looit mm 

Sai7H4 t CCD-fe>1f2i, A/DffiR»3 
a^L/««Mffl«ffii«9i, NNAH1W1 0 NN« 20 

[0 048] cne>c>if^(D*-c, ±tfis i <Dmm<DW* 
#sa$ 1 o . -tut>%. #» 2 (omm<omiSi 

"CI*. NN«lf-^MlHC *^y*-f KH»f 

CD— M^r^-To C<Dis#*<< KMK^-^H 1 dt 
tt, 7Fl/^00 0 2 5 9 2©»^, A^Jffi 30 

tt. 2 5 9 2/2= 1 2 9 6 H^Ofil^ ( 1 2 

96-2 000)/2 56 = -2. 7 5<t&£. */c, 

8**6 u ft 1 5 3W#msn. HBg(ou*ffl«i 5/25 

6 = 0. 0 6 £4*. ffctofc, TKU*0 00 25 9 
2(DA^ffl«-2. 7 5T, C©B#(Dffi;fcffittO. 0 6 

[0 04 9]^ — flStfC, ^ *JU«ffl|-Ctt 1 6il£fc 

[0 0 5 0] */c. ±em 1 <oj»o»«(o«frra:. 

ffl^JBl 0 cOH«3^2 0 5£l±*>o2<oa*aWO«Cifi 
tfl^JW, 1 0 c©HJ**s 2 0 5 tLh^o 1 
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BSMRiS:*-* b 1 iCCD^>1f2WorS 
«JM*fTofc (Sc 2. Sc3, Sc4)S, a^LW 

(Sc5) o *©a*u««tt, n n^ihisb i 

l&<&S£Si£n£ (Sc6) . *r. ±i$U/cJ;*> 
(Sc60) , ±»t,fcJ:$K:ISd?»Wc»^lr>fe 

mw&&3--v h»«cm>n. *©*jws*wi 2^* 

MJI 1 0 bOftai? McHtfjSfti (S c 60) . 43 

ruiobt^, ±iEu/ci:^k:; m^nmiicm^tc 

fflK-lfi&a-v h»CCfrbft. *©«JMS*W2 3*Jffl 
#ji 1 0 c©§a^7 h 1 , 2tcai*3ns (S c 6 

8). ttl*»10cO^-7H, 2"C«, ±i£Ltc 

is*w««c«^»fcaw«s*jLi * h 1 . 2s 
cctf *>*i. -en-en 0 - 1 1 2 oc 

[0 0 5 1 ] ±fB^ 2 (DSQfi© <£<E> <h , ±IE^ 1 

a^cctt^, o - 1 ©attfflft«ka*tftott < r 4> j: < 

Jja* 1 <D9m<DBWK>±HX 2 (Z^MfiOJgJBr w 

SiSfjaji 2 3Wfia^sj:5«cuyt. 

[0 0 5 2 ] ^JC, Kfe^rflKT^/cfeCDili^lJ^;^^ 

r. », o j o cK*w««m#a*s*r. 

■Ttttoft. SK»©»^ic«, O 1 +02 + - + 0 j 
WotffiiJL, »#©»^CC«, 01+02+- + 0 

ffll^*g«J^ thh^ztA *mi±JD 4 * 

[0 05 3] L/^ot, *»3©SI«fi(0»ffl«:j:-5 
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4. Ett*a80fllK«rlSl±S-tt4Ci*reill6itt4. 

^m4<oms&ommt. n n©;^j< -^stretctow 

4*ffi££3t.0|-r 4 4>©-C&4. ±133* 1 ©HSS©Jf5Ss3? 

4 H^ttidft>A&£08ill3 tt*«T 4 . 
(OO54]01OIJI4 ©HiiOJKSlODSSP^ci 2 

ETC**. H{C*H>-caW»L««»lil«ffll»9 4NN«i 
S95 1 0 4 JUSffiSiJSB 1 2 fiDS*WttftiSB±ia^ 1 © 

-*}4tH ■ fi!#SBl 4 4. ^H^*-^-*'*-;* 1 10 

5 4. ^S^^^-ftaWgPl 6 4?r#^.S. 

[0 0 5 5] #Jg4 (DSUfiOJ^ffi-Ctt. N NM3HH5 1 0 
«ctf#T SflM't* > - * **«MEM*fT 5 flEKBR °T 
t£«:i>A:<>©-e*4. Tft:fo%. ±SBSI 1 ©*5fe©JfcSS 

\s-isa >4fg5K (PCWSS). £#JJB L TSIJj£g§&6 3 

iLfcja^fc, *© y yx * h i/to«w©a3&>uflwio 20 

tot. cne.©';^x * F/<#->4&a>e>*gj£K:j:g 
^^•*->Kiifiin?#4ttJ54L-c. gartgp-c^g 

4. 

[00 5 6] jK&iESiJSIS 1 2 B, X#©t5^(CB. iES 
G A fc -a ^m^-^tttii • Si?SP 1 4T-e 

[005 7] ufca^-t. _ksa*?i4©0§te©J&®K:j: 
7 - 5? K MSf T 4 C 4 * -5 <fc 5 (c & 5 /c«> . 

#<i:5«c&4. 
m5©HJ6©^!5§ 

3^5©HSg©fl5SS©HSfi©^!S-CB > ±EJB 1 
©JBffi-CSCftSE^iJSB 1 2 # N G 4 8£?iJ L /dg-^tc , A T 

M%f-em&<D%m\ti#&umu. H^o&^iatgaucia 

cc. ±{4£E^K$B^T4J:5K:u;rc4>©-C£>4. 

B. BMIBBS. D0l#^*ni/U/c»3. -£©«ISg$8*0 

•rnB. ^frfc?BP^p^±^sc4 4)^ieeK^5. 

[00 5 8] Lrc*5o-C. *^5©HiS©ffJfl§fC«fc-& 50 
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4. «SK©«jt^*i2Sar5C4«SnIfita'3. S/c. IX 
?IBB». □M#^??ra^L/rtoBB. 

#[6j±-$-4. 

^6©HSS©Ji5Sg 

*B6©||Ji©JKSSrB. t^x.B. ±iasfn ©nis©^ 
.^©it^-C&oT. K&ffiSttBl 2*iNGiS?«Uci« 

[ o o 5 9 ] m i i Bm6.©gu6©jBS§*7s-rg8B:/a 

0tCfc(,vr <)Vr U>;M&W8I58 4. ^ 

a • ^faflm 74. a* uftsaffiaagiSB 9 4 n n <& 

USB 1 0 4K&&SIISB 1 2 ©»#Wtt*Jffltt_tE3P 1 © 

sas«M&«4isi*-c*4. -e©f&©«^4ur, asst© 

fl»^>-*tg*fiasi 6 (1) ~1 6 (n) 

SB 1 6 ( 1 ) ~ 1 6 (n) K.At)L>. ^KCJoDfcif 

[ 0 0 6 0 ] 0$ k> . #a • jj&mwsssticmtfjvm 
s^>-£*^9#A4c4£4#*»4ofc4>©-c\ 0a 
*.«. &a • 33&<Dij r- =r y # 1 2 fli^ar sti^tc 

B. -S-ft-ett©^ 1 2{l©S&4^fi>'-<5 ^ 
-££&£*pCfe^§fc:J:ri§Sau-Ctot. i&Btcjgi; 
TjliRT 4. ^ • m. ■ jE£©*^3 y ©il^ 

kb. cn{c*fr£;L/c^-7^-^?r«ffiLTis&Jffle ; & 

[Sl± 3 S 4 CO ©-C* S . 
[0 06 1 ]«6 ©SQtWDjBSSCC «fc 4 4 . 

'&t3ftfti*>*<Dmmt,cjz * - * *bb&c ^ 

^7©^iS©J^Sg 

^IB 7 ©3l^©S$Si-C B , ±1 am 1 ©SOS© j^BBFC N 

[00621 012 Bi/y^ FH9S5t©DlS©5»?^S 

TnLTC^. 0(Cto(,^T. ®© 1/(1 +exp(- x) ) 
*»^(C a 44. 0© 1/ ( 1 + exp(-2*x) ) \m 
Sifi&tZtj;*), <3><Dl/ ( l+exp(-0. 5*x))B 
«**W^*«C«Co-CI,>4. F (x) =1/ 

( 1 +exp(-a*x) ) ©5£T. a> 1 4f54. 
* A K HIS©« # !iS 4 tt 0 Wgijj&s J: 0 4 tt 4 . 

[0 06 3] a<14f4 4. is if*: 4 FB9^© 

«&t*»^*>«:itc9. WJ*s«fc0^4a4. 

->^*-f FBB^roMt^^-c. a^uu-^ju (r&gu-^ 
7©HJS©^SSKJ;4 4. XAfl»<lofiSIS9(ci£t;r 

^lJU-cjU*S:^4C4*i-Ct4/e:ift. iftfflf*©m»«E 

[0064] m8<Dmmo>mm 
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4aJ8!IftM«:tT9J:9K:Ute*)<or*4. H13tt»8<D 
HJSCWB«*^r«W^D * *0r&£. 
[0 06 5 ]atCtel^ a^L«««mitefflffl59iN 
1 0 d:KftSJ3QBB 1 2 ©S#Mtt*&ffltt±ieSS 

m^?J-~ZteM%$l 6 t&feox^n-^fttffi* 

»<o*«^*ffi«<Dt»**t»tt-r * y ^ r u io 

•18 NNCCj:Sab&>0flB!l«HIifie*Ox> 
^n- <£ 4X»»S!J*flMI L It i> <D~C& 4. 
[0 06 6] 9, XflMBNItfl 2©tt*TOKtt6 

a, *»*»pjaii»i 7 3&«ttw±f*<3r)x*«sfl*x>^ 

n--7ftttcfc9«J5flU co43J3J(*«OKtt6«K#. N 

t, *»8<WOfc<3!>JBJB«c<fei4, NN«cJ:4a*b« 
a«BKCfl6*©x o - Office J: & JCttEgiJ£0U8 5 

[0 0 6 7] »9<OH*fi©JBS8 

r, a*u«»w«eui«:w4<a^fco, &«i>tt 

[0 06 8] C©||JSCDJKS8«. |BW*IBfttSt)©-t? 

0r&£„ COIHfi(D«3»«®l<D||Jfi<0^a8CcJ»^4 30 
»^ L««fflHMttaS5 9 cb N NMSSP 1 0 <D|BKca*> L 
NNA^M^-^fl&tHSI^ 0 4SW/cfe©-C, CON 

r^n^ ^f r -^4urMfcb$n/c^^*^->^6iii 

[0 06 9 ]^ ffe©t»£teSg 1 ©*WOJg»4IB«T 

0 tt*f ^ 'J iS* LWJttO Hi LttW)B«M)«*S 40 
* Lr «*3W56ffl«ec A tt * ^ =f y a , aa> U « 

[o o XJW ccojt^v At XT-dry ct£&n»n 
— r^#gfc£ig<&*7nu *?"=fy Btt/7^=fy a 

J:5«cttWF©a*>U««©fil[K«, 

R*»5isfl[)^fiaitcj:o alitor. • ^wsass 

7 TWj Lfcf«*B«:«^»ra* LSgifSO&KSriao* 50 
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£0 0 7 jj>*7^=f y A-^xrf y C CCfeW &a^off 

?«>»«>e)htfeo 4 ^aesti/c^-f-rfy^jr^iffi 
mmzmiR ira* mass® 9 «sa* 

<b, c<dh2 1 «a^o««ttaio/c«>(7>stti8iar, m 

znjBtmmotcm&. m 1 gtcTSL/ccfc^ccttwcoa 

0tHW4lPO^O7^1Sx=2, y = 6 *£JhJS(j& 
CCnffl^ <>**»<D*«r«, 5 x6ffl#) m*)ttiLX 
[(0 0 7 2 J ■COaiH3nyfcf-$«, 8 b i t<D£HB 
r, I* ©lil^N N A^Jt ^ f - u 1 

[0 07 3 ] C©<fc^ fc«91*a*» L N NA*S»f- 
ffiSB 2 0teJ:')? s -**#0*>6>? s --*##24* 
r»TStf\ ft»««:2 5lfl)i#f-^*»t, co 
2 5ffl©M#"r-**NN«BIS51 OK^A^U SfD 

«Lfcfc©r*4^ fT*rsira»ftLS*l6Lr«><fc 
<> *o»£fc:«, tT^fa^i^^ocfflUiu 6x5 
ffl»«J0 /etc *rfc&t,\, 

[0 07 4] ^fc COit^f-^^A^l^O^ 

e2 56i-r^cir, wa<oa^f s -**«2 5 
x.&*£&\ 2 5 eccur^-^otSHtcftiJiKtsnii 

£ a H2 3l«^»<OJB«rttfflUAiNNO«teS«:*-r 
0r*5. CONNte, A^?ao^x > bm*2 5, * 
FbIH (HtlJl) <D3-~v h»«rl 5, ttfcfc»<D:xx? h 
M2iLtM$nw^ 
[0 0 7 5] ^USSO^SSOi^iC, ft^-drfc/g^ 

XttfcWor^jeri. 4*«c. a^u«:#ffibttt»3fcr 

-#a^©N'G#«C»Lr« fc a*>0««OIB4S©* 

suite ysp*^ hr#s<fc^cctt-5. 

[0 07 6 ] 02 4«C©i^(7)A*f-^e!l^« 

hOW^;^^--fe> h^fcB^(B2 5 6^10 0^— fe> 
hi^^cfc^^U/ctOT^^, CO0r (a) 

(b) «NG (») #<D«1 . (c) «NG# 
OW2^r7nLri^ 0 

[0 07 7]^ 0*OC£ffi£-£ft-ettl 0 9 3. 9 9 
2, 1 1 6 7 4S2L/ri»4*^ C fttt£J>x * 
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* e Ttttofe, (a) t (b) \Z\tiiim<D'X%2t<cW§ 
ttit1fi*>*) % Ifflfc (a) #1 0 9 3. (b) #9 9 2 
<b, (b) <DMiU*ffi#/hSl>. 
[0 0 7 8]t£-?T, COcfc^ftWm NN*«fflO 

fl T & n tf i C » -> fc&J59#"5JS6-C * £ 
(a) £ (c) <Dfc§£-c«\ 

a*ne>*vr. o^fc co ong#o^z«^i i 6 10 

7t. (a) 0 9 3ic£fc^T**l>/c«t>> * 

««ztf©**tt«r*«wrBiEWift«aiitff 5 c £ 

W/.aHft (i) 

<W») " (2) 

< 3 > 
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(a)i(c) Oct^ttW^rfc, ■Jt(CflHiffitt£& 
CCD, NN(D«iffi«:oc^02 5 feffl^tl^ 

[0 08 0] *"J\ +H1JB 1 0 bKlteW*:!-* Y<D\& 
AttH2 5©J:9«cJ/y*-Y KBBtt*AU«JlH«£T4 

NN«Ht*q«fSn4i*, sj»«:i6C-C#JB3 

[0 08 1 ] 
[Rl] 



It : *fUIB10bO>a.— y H^<DA* 
: A2)Bl0a<DJ.:=>;/ htt 

0> : 4»fWB10b(DJL=:^ HOW* 
[0 0 8 2 ] B««:tH*Jll 0 cttWS^^ h<D\ti X [0 08 3] 

( W2tf * 02ty+62j (4) 

ozf'ftm (5) 

n+Xi**-* (6) 



02j : m*jm\0c(7>^—y hjCDfeU^ 



[0 0 8 4] COHtfjfcC^, CC<torS«*«S03tl 
-5. "rttfc>5. XU^S/gJl/Ktt* 1 0 0 <tT5i, O 

2, #iooh±©»^*X*. ioo*i^y^*^ 

[0 08 5] ^ KB 2 4 (C/TL/cA*f- £<D#|-C«:, 
(a) #U*2 5 6ra«iJ*S*ttJt#. (b)Jktf 
(c) ©^iUSO-Cji/*^ h#©f-^WS6*i 
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